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PURPOSE:To provide a composite magnetic material with high saturation flux density, high electric 
resistance and high magnetic permeability which is excellent in high frequency characteristics. 
CONSTITUTIONS operation wherein nitrogen atomized alloy powder (with average particle diameter 
of 30mumphi) having a composition of Fe-Si-AI is soaked into aqueous solution of NiCI2 and ZnCI2 and 
oxidized in the air is repeated to cause ferrite-producing reaction to form a soft magnetic Ni-Zn thin 
ferrite film. Further AI sputtering is performed in a nitrogen atmosphere to form an insulation film mainly 
containing AIN on a surface of the powder. B203 is added by 0.1 vol.%, pressure-molding and hot- 
pressing is performed to obtain a composite sintered body with high density (relative density of 98 to 
99%). 
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Xh^Fe-Al-Si-Ni^ SOFMAX 
f©Fe-Ga-S i F e - S i 

V^^f©Fe-Co^i Fez 
B, C03 B. YFe. HfFez, F e B e 2 , Fe 
20 3 Ge, Fea P, Fe-Co-P Jk&&, F e - N i 

[0 0 3 5] ^LT, CftfeOttKe^Wtt^KiKW 
— 1 7kG. fifflBHjHc 0 0 2—0. 4 Oe , feWi 

T*(DwmmmtL\ iuoooo-iooooo^sc 

[0 0 3 6] CCDcfcd^JB^^fflO^clfcJcJ; 
<i>o 

JO [0 0 3 7] Sfe, fflV^ft«tt«tt&JWK?©¥i3*ft 
mt, 5~1 0 0 /nn*»<#£L<,\, MK$E»*rft-T?tt:& 

0, !«JMiSi!{M^'eMWcDfgT^#<ft-5 0 ftfc, 

fi£>5 0%t3fr§ 5 O%SgD5 0T?&£o CcDJ:3ft 

•er 3 7 n X « ^{fc-T 3 o 
40 [003 8] Cti6 ©ftWtt&JBffr? t 

><-y*, Wftffi, MO-c V Dte^ti^-ftifeffifflRl^ 
[0 0 3 9] cn^<Dot>, tt»*frJf>, 
50 iSBKSi^sa^*, Kff03n>hD-;b^^ft^T\ 
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[0040] ccoms. **j/7x.-i?3>ti±. mm 
[oo4i] c<D&oi£mmwis.&t}*mu-?z>m.w.£ 

LTtt, tfiRfcf, ftP^Hg6 3-4 2 7 2 8*§£H?(^iCfg 

a j§> ««®fi;m*±iy/ y u ^ -if-- > 3 > j/ x f- 

[0 0 4 2] cn^^*77a-^3 Vtfgl7 

a, 0>U{£H2 tssnsi^c, mw^xntzf-'y 
[0043] cvrn^ ±m<vmmic-z, m^mm±2 

0 — 4 0^ifi> >^y8CD|HlKI!S(±8 0 0 — 2 0 
0 Orpm mm, Umit 1 5—7 0°CfIg£U ^OflficO 

[0044] mm^mm : f<Dmm^mmt^mm.m.m 
m^mnm<Dm£mm±wno. 0 2- 1 0 nm , 
l<«o. 1 — 5 fim gftt-rs 0 fit, c©»is 

Mfll-SLiti^T, Mil!'Di:*3Dn7'ax^ftiiJ 
[0 0 4 5] ±f5<Dim'tt^Me?i:, i^SKf*5fStt?$g 

[oo4 6] «a©:/9X^ettfl38*SteRLT, 

t/^o Baj*ff-feV^X ht7i74- hTti, SJScDSSISA 
1 2 O3 ftfW5 0 fit, <KDSJSlc<tt3T3 7 

i:%77 x-?mmtms-? zcticz 

0— mWl, 37D7^<«„ t#t, 37D7tf 

[0 0 4 7] fflt>**l»tt^K^b»4:LTt±, Ucfflltt 
5fc©fcSfcfa4r©fccD#ffiffl^T*£<5;^ 6 00- 



(5) WM¥ 5- 4 7 5 4 1 

1 0 0 0 o CT*©^t^figefex^;l/^-^8 5 OkJ/f 

iltttt y-A 1 2 O3 , Y2 O3 , MgO, Z r O 

2 , CaO, T i 02 fffc a - A 1 2 03 , Y2 O 
3 

[0 0 4 8] $ft, #(Ktt^M^fttlC0M®tt0. 0 
2-1 /im t«Ct^SU\ ?Httf^JMHHMl! 
SW^S fcf OHWS: < & o T < 5. ajftJOTS? 

70 [0 04 9] K^ffi^Se? tc, c CD J: ? &#«tt£JS 

-y a > N -y^ PiVcm, mo-cv am, X 

[0 0 5 0] fcfc, ffl^5#&JSK{k$&*i?©¥i3te11 
fci, 0. 02-1 fttnSgT^^t:i:AWSH/\ 
[0 0 5 1] *56WPtt, 0$L<ti«fi^I8tt 

[0052] ^x^mmumkTHz, tm^m^f- 

[0 0 5 3] 7~<7&rf&&T&. I^S^ 

30 [0 0 5 4] St\ SB 1 CD§y#4 rtCO/^Vf-3, 3 Pal 
fc, Sijf2€>3- hifei?5^Atl-S.c ^t/^Tv^^S, 3 

§ 0 **3, ^x-rsi^aatJca, /^i/xiti2o 
x i o- 3 ~9 o o x i o- 3 fpnm<D/^vxmm^mmt 

[0 0 5 5] J;t)i¥«H^^A-XA*iTie©i:fet)T*S 
[0 0 5 6J1I2, 2 fflfcBJiP L ft/ ^PX«JE^Hf^ 

Lft-Y ^ i: [c <fc -3 T«Htt+»lcJM: S n 

5o sft, w-?\c&%mmm&K.±imiL : ?\cim*> 

[0 0 5 7] f*Mc0jim«^tCJ:^i/-a-;l/^ii > jgte 

50 trnv^-t^wmziozrcisb, 3- hs^c 200-5 
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p 

0 0 kg/cm 2 mm<DEtt>*1)U%.tcrc if Tft^lfflHlttSfia 
[0 0 5 8] Sfc, mW^&-rS/ci6, ^Jl-Y^-Xi 

[0059] coieiittiie^n^ffiKKtu 

[ 0 0 6 0] C (D& 5 a^XvgttffcBBefcfc^SB 
TVXjE* : 2 0 0-2 5 0 0kg/cm 2 gjS 

^x^rsbsih : i~3#s« 

7 7Xvfi» : 1 0' 3 — 1 0" 5 Torr 
[0 0 6 1] 

4fi*£B$£>*K&g : 6 0 0—1 2 0 0 °C@jg 

mm^mvcDUwmm : 1 ~ 1 o^sjs 

ffiSSSS : 1 5 00 — 3000 AgJB 
[0 0 6 2] 433, tt±©8MJJfci\ CCD« 

[0 0 6 3] Sfe, ±IE©«fc3fciKISSt* 
L ft RSKtt^JRffi?*^ 9 XV g 

[0 0 6 4] CO±-5klLTS5nft*aWoa'&*« 
[0 0 6 5] CCOit^r, KaJtRWttWftO^Wfc. 

•cattAJue^tofleaufcii 1:99-30:70 

* tc ft « «BKttftHtt : P©¥^«att . K3Htt?i?) * 

n^jsu 5 — 1 0 0 jiragflred&So *^ #aattt 

^JBtt^kOflcatJtttO. 1:9 9. 9-3 0 :7 0S 

[0066] 4*5. frftm/&^ s £LT. «gm#:^ 

[0 0 6 7] £ «ae»<3D^ffi»^«tt* tot 

[0068] *«wcDffl^«caEtt3ferwtt. TfBtc^^n 
fiafnaat^jfiBs : 5-1 skGfis 

GtfittjHc : 0. 0 5 — 0. 3 Oe *§jg 
Wa«*^ i (100kHz) : 5 0 — 5 0 0 Ogjg 



(6) WHPF 5- 4 7 5 4 1 

maSJi^p : 1 0 2 — l 0 7 Q . cm, q#te l o 5 - 1 

o 7 q • amm 

37uX(0. 1mT25kHz) : 5 0 — 3 0 0 0kW/m 3 . Wfc 1 
0 0 — 2 0 0 0kW/m 3 , —fete 2 5 0—1 5 0 OkW/m 3 
©ft 

[0 0 6 9] #5gWfcfc. WfcWJIIJSfflflOa*^*- 
a — ^3>f;l/*©=i7.©«Jfik:iffiiTt*0, cciifr 

[0 0 7 0] 

[suttra #aw©«f*flsi**««*L. #38jjh 

*S6»caWlIk:Kfl8'r*o 
[0 0 7]] nasflji 

fto 

[0 0 7 2] ««tt^JBffi?A 
ffifiR (M%) : F ess S iio A Is 
Bs : 1 lkG 
20 He : 0. 1 Oe 

M i (MM) : 3 0 0 0 0 
T^ttg : 61. 4 jum 

[0 0 7 3] ffia^«tt»»A 

Ni-Zn7x7^F (SttiSNiOl8^1/%, Z n 
O 2 0^;b%) 
Bs : 3. 6kG 
He : 1 Oe 
pi i (100kHz) : 2 0 0 0 
p : 1 0 6 Q • cm 
30 ^mt% : 0. 0 5 pm 

[0 0 7 4] IffiM«tttlB 
Ni-Cu-Zn7i7-{h («itaNi017^1/ 

%, c u o i 4 ^e;i/%, z n o 2 l ^e;i/%) 

Bs : 2. 8kG 
He : lOe 

fi i (100kHz) : 2 5 0 0 
p : 1 0 6 Q • cm 
¥±^*5S : 0. 02/ira 
[0 0 7 5] ^i|iffl|C 
40 Mg-Zn7x7^h (^ttiiMg0 2 4^l/% Zn 
O 2 3^;V%) 
Bs : 3. 3kG 
He : l. 50e 
H i (100kHz) : 5 0 0 
p : 2 . 5X10 3 Q'cm 
¥mm. : 0. 0 4^m 

[0076] mmmm&mED 

Mn-Zn7x7^fF (SftSMn0 3 5^% Zn 
O 1 2^e;b%) 
50 Bs : 4kG 
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